MRP2 involvement in renal proximal tubular elimination of methylmercury mediated by DMPS or DMSA.
2, 3-Dimercaptopropane-1-sulfonic acid (DMPS) and meso-2, 3-Dimercaptosuccinic acid (DMSA) are dithiols used to treat humans exposed to methylmercury (CH(3)Hg(+)). After treatment, significant amounts of mercury are eliminated rapidly from the kidneys and are excreted in urine. In the present study, we extended our previous studies by testing the hypothesis that MRP2 mediates the secretion of DMPS or DMSA S-conjugates of CH(3)Hg(+). To test this hypothesis, the disposition of mercury was assessed in control and Mrp2-deficient (TR(-)) rats exposed intravenously to a 5.0-mg/kg dose of CH(3)HgCl. Twenty-four and 28 h after exposure, groups of four control and four TR(-) rats were injected with saline, DMPS, or DMSA. Tissues were harvested 48 h later. Renal and hepatic contents of mercury were greater in saline-injected TR(-) rats than in controls. In contrast, the amounts of mercury excreted in urine and feces by TR(-) rats were less than those by controls. DMPS and DMSA significantly reduced the renal and hepatic content of mercury in both groups of rats, with the greatest reduction in controls. A significant increase in urinary and fecal excretion of mercury (which was greater in the controls) was also observed. Our findings in inside-out membrane vesicles prepared from hMRP2-transfected Sf9 cells show that uptake of DMPS and DMSA S-conjugates of CH(3)Hg(+) was greater in the vesicles containing hMRP2 than in control vesicles. Overall, these dispositional findings indicate that MRP2 does play a role in DMPS- and DMSA-mediated elimination of mercury from the kidney.